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Rainfed rice area (75%)
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Area (25%) Total area 10 M ha




Rice area (million ha) in 4 sub-ecosystems

Upland Deep water

0.3 m ha 0_5 m ha
(3%) (5%)

Irrigated
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(20%) Rain-fed
Irrigated
m Upland

Deep water
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Rain-fed: Lowland Rice
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Introduction

Rainfed Lowfand rice
Deep water rice

Irrigated rice Floating rice

Mayjor rice
topography




© Wet Season (MMajor rice)

July ¥ November
Photoperiod sensitive varieties

© Dry Season (Second rice)

January ~ May
Photoperiod insensitive varieties



Planting
Practices

Pre-germinated
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Stresses:

Abiotic stresses — Water, Soil, Temperature

Biotic stresses — Diseases, Insect pests



Climate change induce water stresses e.g.

drought and flood, because of uneven rainfall
distribution.

Fig. Flooding during flowering stage of rain-fed
rice



Fig. Drought during vegetative stage of rain-fed rice
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Water shortage in irrigated rice production area
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Research Schemes of Rice Dept. :

1. Increasing yield potential and production
efficiency

2. Reducing yield losses and stabilizing yield

3. Retaining high grain quality

4. Climate change adaptability and
mitigation



5. Self-sufficient rice production for food
security in specific area

6. Value adding and special rice for niche
market

7. Low production cost technology



Abiotic Stress Tolerant Varieties:

l. Drought

Genotypic :
Complicated
Quantitative Trait Loci (QTLs)

Phenotypic :
Shoot, Root

Physiological :
Evapotranspiration

Leaf Water Potential
Leaf Temperature




Phenotypic characterization of drought avoidance and

drought tolerance traits in selected KDML105
chromosome segment substitution lines

(CSSL) harboring full QTL segment
under field experiments

By courtesy of Suwat (2017)

e meeting at Sakon-Nakhon Rice ReSERSSRENES

2 March 2013



By courtesy of Suwat (2017)
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By courtesy of Suwat (2017)



By courtesy of Suwat (2017)

Data collections

Flowering date, Visual score
and Panicle exertion rate

Predawn LWP
(24:00 - 03:00 am)

e KRN, A, Y ' P

Grain yield and Yield components

Midday LWP
(12:00 - 15:00 pm)



Drought score
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Leaf rolling score

Score 1l Score 2 Score 3 Score 4 Score 5

By courtesy of Suwat (2017)



Grain yield (kg/rai) - Irrigation level

Yield loss > 50% W4 (severe stress)
(Severe stress)

Yield loss > 50%

W3 (severe stress)

W0 (well water)




Drought resistance mechanisms (Mackill et al., 1996)

> Root-related traits :

- Deeper and denser root system

(Increased water uptake)

> Shoot-related traits :

- Stomatal closure, leaf rolling, thicker epicuticular wax,
osmotic adjustment

(Maintenance leaf water potential and turgor potential)

» Reproductive stage specific :
- Increase panicle diffusive resistance,
early morning anthesis
(flower at higher panicle water potential)
- Emergence of new panicles from internodes
(Recovery of lost yield component)
- Remobilization and translocation of stored reserves

(Maximization of potential harvest index)

By courtesy of Suwat (2017)



Root Morphology
related to drought tolerance

Root length or depth
Lateral root branching
Root angle

Root hairs
Root aerenchyma



Genotyping rice chromosome segment substitution lines to
facilitate gene discovery for root characteristics

By courtesy of Panchita (2017)



By courtesy of Panchita (2017)



Significant phenotypic variation of lateral root branching

s _~
By courtesy of Panchita (2017)




Quantitative Analysis of Root Hair Traits
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By courtesy of Panchita (2017)




Substantial phenotypic variation in root hairs has been observed.

CSSL 45

By courtesy of Panchita (2017)

CSSL 9

Root Hair Density (hairs per mm’
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Root hair length and density
vary independently among
genotypes in rice.

Subpopulation
@ Aus

® Indica ey
@ Temperale Japonica :
@ Tropical Japonica
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Root aerenchyma

By courtesy of Panchita (2017)



Abiotic Stress Tolerant Varieties:
Il. Flood and Submergence

1YNd 2 WUl AB
1. viwiaudann (Repetitious flood)
2. iuaunaw (Flash flood)

Tolerant Varieties :
1.Deep-water rice, Floating rice

(Stem elongation ability)
2. Submergence tolerant



Stem

elongation
ability

Floating rice

Deep-water rice

e ‘ 4 o . e
BRI BT W N 'mﬁ

) —— —

e



http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjbqOvQ9djVAhUOTI8KHUHqDZsQjRwIBw&url=http://www.brrd.in.th/rvdb/index.php?option=com_content&view=article&id=113:ayutthaya-1&catid=29:photosensitive-deep-water-rice&Itemid=57&psig=AFQjCNGkVIkLi0F68GbjaDEY_Gxn8LAW0w&ust=1502875483067319
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwinvfWL9tjVAhVFvo8KHTeaBpoQjRwIBw&url=http://www.mediastudio.co.th/2016/08/24/41510/&psig=AFQjCNGqIyJVWIKvMTZHVJ4p07TN-M25kw&ust=1502875594479420

Plal Ngahm Prachlnburl (PGM)




GIUEIVFIDUSTOULS UNIVSIAEWGULNGD NSUMISTD  NS:NSIVINUGISHA:AKNS




Submergence tolerant varieties :
IR64-subl, Swarna-subl, na51 (RD51)
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IR64 + Subl

Day 80

Flood affected (10 d submergence) rice fields of Arun Kumar Singh
atvillage Khuruhuja, District Chandoli, UP, India
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Rice Mutation Breeccing
To Cope with Climate Change

I. Flooding Conditions

a‘f"gg i %

_ Elongation
Anaerobic Submergence ability

germination tolerance
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Screening for submergence tolerant lines

By courtesy of Peera (2017)



By courtesy of Peera (2017)



By courtesy of Peera (2017)



By courtesy of Peera (2017)







Screening for anaerobic germination seed
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By courtesy of Udompan (2017)



Abiotic Stress Tolerant Varieties:

I1l. Adverse soil

- Salinity ....(2.7 m Ha)
- Acidity ....(1.2 m Ha)



Environment and climate condition

Drought-prone area Flood-prone area Drought and flood-prone area

3,910,621 ha 916,292 ha 77,271 ha
By courtesy of Chitnucha (2017) UNEIRI: PIURATAY



Adverse Soills

Salinity stress

By courtesy of Chitnucha (2017) By courtes of Duangjai (01 7)



Salt tolerance
genetic :

QTLs “ Saltol ”
cchromosome 1

Genes:
SOS1 — Na*
SKC1 - K*
Donors:
Pokkali
Nonabokra
IR66946

By courtesy of Duangjai (2017)



Abiotic Stress Tolerant Varieties:

IV. Temperature

- Heat stress (High temp.)
- Cold stress (Low temp.)

Cold stress Heat stress >

Nov  Dec Jan Feb Mar Apr May




159504910090 N WIUHNNF

da 4
ﬂl!ﬂ’)‘i/]fﬂﬁ'lﬁ@]i"fl}'l? NANHAT

DLW ‘Hﬂﬁﬂﬁll By courtesy of Peerapol (2017)



The most critical period of high temperature on the
yield of rice.

i

Growth and tillering. The most critical period of high temperature on the
yield of rice.

(Matsui and Omasa, 2002)

By courtesy of Peerapol (2017)



Materials and Methods

By courtesy of Peerapol (2017)



Anther character of heat treatment

high temperatures tolerance

high temperatures sensitive

By courtesy of Peerapol (2017)



Spikelet character of heat treatment

Sterile

spikelet

spikelet

high temperatures tolerance high temperatures sensitive

By courtesy of Peerapol (2017)
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